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In the title compound, 2C 17 H 24 NO + BF4 F H 2 0, the asym- 
metric unit contains two YV-(2-hydroxybenzyl)adamantan-l- 
aminium cations, one BF 4 ~ anion, one F anion and one water 
molecule. Both amine N atoms are protonated. The hydroxy O 
atoms, amino N atoms and water O atom are involved in 
intermolecular O-H- ■ O, O-H- ■ F, N-H ■ O and N- 
H ■ F hydrogen bonding. 

Related literature 

For the structures of related amino compounds, see: Fu et al. 
(2007, 2008, 2009); Fu & Xiong (2008). For the ferroelectric 
properties of related amino derivatives, see: Fu et al. 
(2011fl,6,c). 
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Experimental 

Crystal data 

2Ci 7 H 24 NO + BF 4 "F"H 2 0 

M r = 640.57 

Triclinic, PI 

a = 9.4546 (19) A 

b = 12.532 (3) A 

c = 15.394 (3) A 

a = 104.28 (3)° 

P = 103.20 (3)° 



y = 94.54 (3)° 
V = 1703.1 (6) A 3 
Z = 2 

Mo Ka radiation 
/i = 0.10 mrrT 1 
T = 293 K 

0.10 x 0.05 x 0.05 mm 



Data collection 

Rigaku Mercury2 diffractometer 
14663 measured reflections 
5987 independent reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.074 

wR(F 2 ) = 0.221 

S = 1.01 

5987 reflections 

406 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



2943 reflections with / > 2a(I) 
R iM = 0.078 



6 restraints 

H-atom parameters constrained 
Ap max = 0.34 e A~ 3 
Ap mi „ = -0.36 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


N1-H1B-F3 


0.90 


2.26 


3.125 (4) 


161 


N1-H1B---F4 


0.90 


2.26 


2.992 (4) 


138 


N1-H1C---F5 


0.90 


1.74 


2.607 (3) 


161 


N2-H2B- ■ 02 


0.90 


2.13 


2.791 (3) 


129 


N2-H2B- ■ -F3' 


0.90 


2.52 


3.251 (3) 


139 


N2-H2D- ■ F5' 


0.90 


1.70 


2.600 (3) 


175 


01-H1/1-F5" 


0.82 


1.67 


2.487 (3) 


172 


02-H2^- ■ -03W' 


0.82 


1.85 


2.660 (4) 


168 


03W-H3B- ■ -F2'" 


0.82 


1.97 


2.733 (6) 


155 


03W-H3C- ■ Fl 


0.82 


2.03 


2.842 (6) 


169 


Symmetry codes: (i) x, y - 


p l,z; (ii) -x, 


— y, — z; (iii) — x 


f 1, -y, -z + 1. 





Data collection: CrystalClear (Rigaku, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

This work was supported by the Doctoral Foundation of 
SEU, China. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5436). 
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Bis[Af-(2-hydroxybenzyl)adamantan-l-aminium] fluoride tetrafluoroborate monohydrate 
Y.-C. Wang 

Comment 

Organic amino compounds attracted more attention as phase transition dielectric materials for its application in memory 
storage (Fu et ah 2007; Fu & Xiong 2008; Fu et ah 2008; Fu et ah 2009). With the purpose of obtaining phase transition 
crystals of amino compounds, various amines have been studied and we have elaborated a series of new materials with this 
organic molecules (Fu et ah 2011a; Fu et ah 20116; Fu et ah 2011c). In this study, we describe the crystal structure of the 
title compound, &w-N-(2-Hydroxybenzyl)adamantan-l-aminium tetrafluoroborate monofluoride monohydrate. 

The asymmetric unit is composed of two N-(2-Hydroxybenzyl)adamantan-l-aminium cations, one BF4 anion, one F" an- 
ion and one water molecule. The two benzene rings are nearly coplanar and only twisted from each other by a dihedral angle 
of 4.48 (2)°. Both the amine N atoms were protonated. And the BF4 and F" groups were deprotonated to keep the charge 
balance. The geometric parameters of the title compound are in the normal range. 

In the crystal structure, all the hydroxy O atoms, amino N atoms and aqueous O atom are involved in intermolecular 
O— H O, O— H-F, N— H-0 and N— H-F H-bonding interactions with the O atoms (02 and 03W) and F atoms (Fl to 
F5). These hydrogen bonds link the molecules and ion units into a ID chain parallel to the ac-plane(Table 1 and Fig. 2). 

Experimental 

A mixture of N-(2-Hydroxybenzyl)adamantan-l -amine (4.0 mmol), HBF4 (2.0 mL), HF (2.0 mL) and 20 mL ethanol were 
added into a 50ml flask and refluxed for 5 hours, then cooled and filtrated. The solution was evaporated slowly in the air. 
Colorless block crystals suitable for X-ray analysis were obtained after one week. 

Refinement 

All H atoms attached to C atoms were fixed geometrically and treated as riding with C-H = 0.93 A (aromatic), C-H = 0.97 
A (methylene) and C-H = 0.98 A (methine) with (7i S0 (H) = 1.2C/ e q(C). H atoms bonded to N and O atoms were located in 
difference Fourier maps and restrained with the H-N = 0.90 (2)A and H — O = 0.82 (2)A. In the last stage of refinement 
they were treated as riding on the N and O atoms with (7j S0 (H) = 1.2{7 eq (N) and £/j S0 (H) = 1.5(7 eq (0). 

Figures 

Fig. 1 . Molecular view of the title compound with the atomic numbering scheme. Displace- 
ment ellipsoids are drawn at the 30% probability level. H atoms (except the H atoms bonding 
to N and O atoms) have been omitted for clarity. 
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Fig. 2. The crystal packing of the title compound viewed along the b axis showing the hy- 
drogen bondings unit (dashed line). H atoms not involved in hydrogen bonding (dashed line) 
have been omitted for clarity. 



Bis[iV-(2-hydroxybenzyl)adamantan-1 -aminium] fluoride tetrafluoroborate monohydrate 



Crystal data 

2C 1 7 H 2 4NO + -BF4~F~H 2 0 

M,-= 640.57 

Triclinic, PI 

Hall symbol: -P 1 

0 = 9.4546 (19) A 

b= 12.532 (3) A 

c= 15.394 (3) A 

a= 104.28 (3)° 

(3= 103.20 (3)° 

y= 94.54 (3)° 

V= 1703.1 (6) A 3 



Z = 2 

F(000) = 684 

D x = 1.249 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 5987 reflections 

6 = 3.0-27.5° 

H = 0.10mm _1 
7=293 K 
Block, colorless 
0.10 x 0.05 x 0.05 mm 



Data collection 

Rigaku Mercury2 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

Detector resolution: 13.6612 pixels mm" 1 
CCD profile fitting scans 
14663 measured reflections 
5987 independent reflections 



2943 reflections with / > 2o(I) 



R int = 0.078 

^max — 2 

/i = i i >i i 

£ = -14^14 
/= 18^18 



= 3.0° 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o{F 2 )] = 0.07 '4 
wR(F 2 ) = 0.221 
S= 1.01 

5987 reflections 
406 parameters 
6 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w= U[o 2 (F o 2 ) + (0.094lP) 2 ] 
where P = (F 2 + 2F c 2 )/3 
(A/s) max < 0.001 

Ap max = 0.34eA- 3 
Ap m i„ = -0.36 e A~ 3 
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Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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1 no o 
lUo.o (i ) 


pi i p 1 1 pn 

ci4 — ci i — cy 


1 no n pi \ 
1U0. / (i) 


pn P11 ui i a 
C12 — CI 1 — HI 1A 


1 nn "7 

iuy. / 


pi A P11 ATI 1 A 

C14 — CI 1 — HI 1A 


1 nn i 

iuy. / 


pn p 1 1 u 1 1 a 
cy — CI 1 — HI 1 A 


1 nn "7 

iuy. / 


pn pn P11 
C13 — C12 — CI 1 


1 nn c n\ 

iuy.5 (3) 


pn pn uita 
C13 — C12 — H12A 


1 nn o 

luy.o 


P11 pn u 1 o a 
CI 1 — C12 — H12A 


1 nn o 

luy.o 


pn pn unD 
C13 — C12 — H12B 


1 nn o 

luy.o 


P11 PIT 111 ID 

CI 1 — C12 — H12h5 


1 nn o 

luy.o 


un a pn unD 
H12A — C12 — H12B 


1 no o 
lUo.2 


pn pn pi c 
C12 — CI 3 — CO 


i i n i po \ 
11U.3 (i) 


pn pn pin 
C12 — C13 — ClU 


1 nn o pi \ 
lUy.O (i) 


pi r pn pin 

C15 — C13 — ClU 


1 nn t n\ 

iuy .2 (3) 


pn pn un A 
C12 — C13 — H13A 


1 nn o 

iuy.2 


pi r pn un A 
CI J — C13 — H13A 


1 nn o 

iuy.2 


pin pn un A 
ClU — C13 — H13A 


1 nn o 

iuy.2 


pu pn pii 
Clo — C14 — CI 1 


1 1 n o pi \ 
11U.2 (3) 


Clo — C14 — H14A 


1 no /: 

luy.o 


pii pi a un a 
CI 1 — C14 — H14A 


1 nn /: 

luy.o 


pit pn uno 
Clo — C14 — H14B 


1 nn /: 

luy.o 


P11 pn unD 
CI 1 — C14 — H14B 


1 nn /: 

luy.o 


ui a A pn unD 
H 1 4 A — C 1 4 — H 1 4is 


1 no 1 
lUo.l 


pn pi c pit 
C 1 3 — C 1 J — C 1 0 


1 nn c po \ 
lUy.D (3) 


PIT PIC uica 

C13 — CI J — HI 5 A 


1 nn o 

luy.o 


pi / pi ; TT1CA 

Clo — CIS — H15A 


109.8 


C13— C15— H15B 


109.8 


C16— C15— H15B 


109.8 


HI 5 A— C15— H15B 


108.2 


C14— C16— C15 


109.9 (3) 


C14— C16— C17 


109.9 (3) 



PII PIC U1C A 

C22 — C25 — H25A 


ny.D 


P1A pi/T PTO 

C24 — C2o — C2o 


1 no n po \ 
lUo. / (i) 


pia pi/ ui/: A 
C24 — C2o — H2oA 


1 nn n 

luy.y 


poo pit ut/: A 
C2o — C2o — H2oA 


1 nn n 

luy.y 


pi/I pit ut/:d 
C24 — C2o — H2ohs 


1 nn n 

luy.y 


pio pi£ ut/:d 
C2o — C2o — H2ors 


1 nn n 

luy.y 


ui/: a pi/: ut/:d 
H2oA — C2o — H2ors 


1 no o 
lUo.3 


POO PT7 PTA 

C2o — C2 / — C34 


1 nn n i a \ 
lUy. / (4) 


PTO PT7 UT7 A 

C2o — C2 / — H2 / A 


1 nn o 

iuy. / 


PI/I PT7 UITA 

C34 — C2 / — H2 /A 


1 nn o 

iuy. / 


POO PT7 UT7D 

C2o — C2 / — H2 IB 


1 nn o 

iuy. / 


pi a pn unD 
C34 — C2 / — H2 IB 


1 nn o 

iuy. / 


UT7 A PT7 U1TD 

H2 /A — C2 / — H2 IB 


1 no o 
lUo.2 


PT7 poo pon 
C2 / — C2o — C2y 


1 nn c t A\ 
lUy.D (4) 


r^o~7 r^oo r 1 ')/: 
C2 / — C2o — C2o 


1 no o cx\ 

luy.y (i ) 


pm poo po/: 
C2y — C2o — C2o 


1 1 n o po\ 
11U.3 (3) 


POO POO UOO A 

C2 / — C2o — H2oA 


1 nn n 

luy.u 


pon poo uoo a 
C2y — C2o — H2oA 


1 nn n 

luy.u 


po/: poo uoo a 
C2o — C2o — H2oA 


1 nn n 

luy.u 


poo pon pi 1 
C2o — C2y — C3 1 


1 1 n o po\ 
11U.2 (i) 


piq pon uon a 
C2o — C2y — H2yA 


1 nn /: 

luy.o 


po 1 pon uon a 
C 3 1 — C2y — H2y A 


1 nn /: 

luy.o 


poo pon uonD 
C2o — C2y — H2yts 


1 nn /: 

luy.o 


po 1 pon uonD 
C3 1 — C2y — H2y B 


1 nn /: 

luy.o 


uon a pon uonD 
H2yA — C2y — H2yhs 


1 no 1 
lUo.l 


po 1 pon po a 
C31 — C3U — C34 


1 nn n i a \ 
lUy. / (4) 


po 1 pon uon a 
C31 — C3U — H3UA 


1 nn o 

iuy. / 


po/i pon uon a 
C34 — C3U — H3UA 


1 nn o 

iuy. / 


po 1 pon uonD 
C3 1 — C3U — H3UB 


1 nn o 

iuy. / 


po/i pon uonD 
C34 — C3U — H3UB 


1 nn o 

iuy. / 


uon a pon uonD 
H3UA — C3U — H3UB 


1 no o 
1U5.2 


pon po 1 pon 
C3U — C3 1 — C2y 


1 no o P/i \ 
lUo.O (4) 


pon poi poo 
C3U — C3 1 — C32 


1 nn o po \ 
lUy.O (i) 


pon poi poo 
C2y — C3 1 — C32 


1 nn a /i\ 
lUy.4 (i) 


pon po 1 uo 1 a 
C3U — C31 — H31A 


1 nn /: 

luy.o 


pon po 1 uo 1 a 
C2y — C3 1 — H3 1 A 


1 nn /: 

luy.o 


POO PO 1 UO 1 A 

C32 — C31 — H31A 


1 nn /: 

luy.o 


PO/I POO P01 

C24 — C32 — C3 1 


1 no n po \ 
lUo. / (i) 


PO/I POO UOO A 

C24 — C32 — H32A 


1 nn n 

luy.y 


PO 1 POO UOO A 

C3 1 — C32 — H32 A 


1 nn n 

luy.y 


PO/I POO UOOD 

C24 — C32 — H32B 


1 nn n 

luy.y 


PO 1 POO UOOD 

C31 — C32 — H32B 


1 nn n 

luy.y 


UO O A POO UOOD 

H32A — C32 — H32B 


1 no o 
lUo.3 


C24— C33— C34 


109.0 (3) 


C24— C33— H33A 


109.9 


C34— C33— H33A 


109.9 


C24— C33— H33B 


109.9 


C34— C33— H33B 


109.9 


H33A— C33— H33B 


108.3 
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CI 5 — Clo — CI / 


lUo.5 (i) 


C2 / — C34 — C3U 


1 AA £ (A \ 

iuy.5 (4) 


C 1 4 — C 1 0 — tl 1 0 A 


1 An £ 

iuy.5 


C2 / — C34 — Ljj 


1 AA 1 f A \ 

luy.3 (4) 


C 1 j — C 1 o — tl 1 OA 


1 A A C 

iuy.5 


/t>a /^a^ r*ii 
C30 — C34 — C33 


1 AO H 1 A \ 
1UO. / (4) 


CI / — Clo — HloA 


1 AA C 

iuy.5 


r^T7 r^i/t uifl a 
Cz / — C34 — H34A 


1 AA O 

luy.o 


r^o r^i"7 1 £ 
Co — C 1 / — C 1 0 


1 AO A 

iuo.y (3) 


r^i/i ui< a 
C3U — C34 — H34A 


1 AA O 

luy.o 


Co — C 1 / — ti 1 /A 


1 AA A 

luy.y 


r^n r^i/i ui< a 
C33 — C34 — H34A 


1 AA O 

luy.o 


Clo — CI / — ril / A 


1 AO Q 

luy.y 


17 1 D 1 T71 

r 1 — r>l — r 3 


1 1 A Q /AA 

114.0 (0) 


r^o 1 "7 u 1^713 
Co — C 1 / — ti 1 ID 


1 AA A 

luy.y 


T71 Dl TTT 

r 1 — Bl — tl 


1 AO O f£\ 

lUo.o (0) 


C16— C17— H17B 


109.9 


F3— Bl— F2 


110.1 (7) 


H17A— C17— H17B 


108.3 


Fl— Bl— F4 


112.5 (7) 


C19 — Ol — H1A 


109.5 


F3— Bl— F4 


108.1 (5) 


C23— Nl— C24 


116.8 (2) 


F2— Bl— F4 


101.8 (6) 


C23 — Nl — H1B 


110.6 


H3C— 03W— H3B 


115.9 


C24— Nl— H1B 


103.1 







Hydrogen-bond geometry (A, °) 



D—R-A 


D — H 


n-A 


D-A 


D—H-A 


Nl— H1B-F3 


0.90 


2.26 


3.125 (4) 


161. 


Nl— H1B-F4 


0.90 


2.26 


2.992 (4) 


138. 


Nl— H1C-F5 


0.90 


1.74 


2.607 (3) 


161. 


N2— H2B -02 


0.90 


2.13 


2.791 (3) 


129. 


N2— H2B-F3' 


0.90 


2.52 


3.251 (3) 


139. 


N2— H2D-F5' 


0.90 


1.70 


2.600 (3) 


175. 


Ol— HIA-FS" 


0.82 


1.67 


2.487 (3) 


172. 


02— H2A- -03W' 


0.82 


1.85 


2.660 (4) 


168. 


03W— H3B-F2 m 


0.82 


1.97 


2.733 (6) 


155. 


03W— H3C-F1 


0.82 


2.03 


2.842 (6) 


169. 



Symmetry codes: (i) x,y+\,z; (ii) -x, ~y, -z; (iii) -x+\, -y, -z+1. 
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